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D2b: N-W compress ion 
The central part of the Gerecse Hills is often characterised by N-S 
compressional structures. These are -E-W-striking folds, small-scale 
thrusts and NNW-SSE dextral and NNE-SSW sinistral strike-slip 
faults (Fig. 6) (Bada et al„ 1996). 
D2c: NE-SW compress ion and perpendicular ex-
tension 
Strike-strip stress field characterised by NE-SW compression and 
perpendicular extension was detected in several localities of the 
Gerecse Hills. The direction of the maximal horizontal stress axis 
varies between NNE-SSW and ENE-WSW. E-W-striking sinistral and 
N-S-striking dextral strike-slip faults with NW-SE-directed folds and 
small-scale thrusts are characteristic (Fig. 6) (Bada et al., 1996; 
Sasvári, 2008, 2009a). 
D3 phase: early Albian-Conlacian shortening (folds, 
thrust faults) 113-86 Ma 
Visited outcrops connected to D3 phase: Környe Roadside stop 
(1.5), Vértessomló Church (1.6), Tatabánya, Terv road (1.7) 
A series of mid-Cretaceous compressional deformation events led 
to the formation of the characteristic folded-imbricated structure of 
the central and southern Transdanubian Range. The orientation of 
compression was estimated on the basis of fold axes and calculated 
using fault-slip data. The direction of compression is generally N W -
SE but it shows changes towards N-S (Fig. 6). 
The deformation events could have occurred in a continuous man-
ner but 4 individual sub-phases or events have been differentiated. 
The D3a event occurred before the folding, but was marked by a stress 
field similar to that of the folding. The first part of the folding repre-
sents the D3b event, while the termination of the folding belongs to 
the D3c event. While the D3b has early Albian age (ca -113-108 Ma), 
the D3c was late Albian to Coniacian (108-86 Ma). The post-folding 
structures have been classified to D3d event, although such structures 
could also have been formed during later phases. Pre-tilt and post-tilt 
events mainly indicate coaxial deformation (stop 6, Vértessomló site), 
but a change of the compression in a clockwise sense could have oc-
curred during the D3c and D3d events (Márton et al., 2009). 
D4 phase: Santonian-Maastrichtian deformation (86-
66 Ma) 
In the southern-central TR a Senonian (Santonian to Campanian) 
sedimentary sequence covered the considerably deformed older rocks 
(Haas, 1999). The origin of the basin is not clear, compressional and 
extensional origin was also suggested (Tari, 1994). Few structural data 
in the southern TR could be connected to this phase, but its presence 
in the Gerecse Hills is questionable. 
D5 phase: Paleocene(?) - Early Eocene strike-slip 
faulting (66?-48? Ma) 
A strike-slip type deformation occured in the Gerecse and Vértes 
Hills, which had an ENE-WSW compression and perpendicular ex-
tension stress axes. The major structures are sinistral faults in E -W 
or ESE-WNW direction (Fig. 6). The identification of these elements 
is difficult on the maps because of reactivation by dextral slip during 
Miocene events. The other problem is that this phase is not easy to 
separate from the D2c phase of NE-SW compression; Sasvári (2008) 
suggested that the two stress fields are in fact the same phase. The 
separation of D5 phase is easy when they affected already deformed 
(tilted) Mesozoic beds. The age constraints for this phase are very 
poor. It does not occur in Eocene rocks and deformed few Senonian 
sites in the southernmost TR, so these poor data may suggest the wide 
and poorly constrained time span. 
4. Introduction to geodynamic interpreta 
tions 
A brief notion to Alpine-Carpathian-Dinaric connec-
tion 
The Late Jurassic to early Cretaceous was a dynamic period in the 
evolution of the Neotethys. In the tectonic-palaeogeographic units sur-
rounding the TR there is firm evidence for subduction of the Vardar-
Meliata branch of the Neotethys, partial obduction of the oceanic crust 
and thrusting of the evolving accretionary prism onto the passive mar-
gin of the down-going slab (Fig. 4) (Schmid et al., 2008; Kovács et 
al., 2010). This subduction-related process was connected to erosion 
and redeposition of material from the accreted and obducted nappes 
into flexural basins, in the close vicinity or in the periphery of the 
emerging orogenic wedge. The northern TR (Gerecse) clastic basin is 
clearly one of such depocentres (Császár and Árgyelán, 1994). The 
influence of these processes on the evolution of the TR is generally 
accepted, although the precise palaeogeographic position of the TR 
with respect to the subduction front is still a matter of debate. Just to 
mention two end-member scenarios: the thrust front could be outside 
the present-day TR (e.g. Tari, 1994; 1995) or the deformation was af-
fected the TR (Csontos et al., 2005). Another aspect to discuss is the 
similarity of the stratigraphy and the rock types of the TR and the 
Northern Calcareous Alps, which is correctly and deeply embedded 
in Hungarian literature (Haas and Császár, 1987, Császár and 
Dosztály, 1994; Tari, 1994; Csontos and Vörös, 2004). It is another 
question, how many from the late Jurassic to Cretaceous deformation 
phases could be projected to the whole area of the TR. All these as-
pects will be compared with observations and models seen on the ex-
cursion stops. 
The connection of the Early Cretaceous basin of the Gerecse Hills 
with the subduction of the Neotethys Ocean is an accepted model in 
the last 30 years. Its compressional origin was suggested by Balla 
(1981) in the first time. Since then, several authors have modified or 
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contributed to the basic geodynamic theory. Flexural origin of the 
foreland basin was suggested by Tari (1994, 1995) at the first time, 
and several other works arrived at similar interpretation (Császár and 
Árgyelán; 1994; Fogarasi 1995b; Mindszenty et al., 1995; 2001; Tari 
and Horváth, 2010). The exact position of the load has not been spec-
ified, yet. Most of the authors refer to NE-SW compression as the ori-
gin of the lithospheric flexure, which is supported by sediment 
transport from the NE (Sztanó, 1990; Fogarasi, 1995b). However, dis-
tribution of the partly eroded Albian lithofacies may refer to a defor-
mation zone situated to the ENE of the Gerecse Hills (Császár, 1995; 
2002). Thus, the exact compressional direction could have been any-
where between N - S and ENE-WSW and correspond to regional D2 
deformation phase presented in the previous chapter. 
In a regional scale, D3 was probably the phase when the TR became 
part of the Alpine nappe system (Horváth, 1993; Tari, 1994; Fodor et 
al., 2003). Within the Austroalpine system, the TR is the highest unit. 
It is to note that this tectonic position is different from those of the 
D2 phase, when the northern TR was not the highest unit but probably 
the lowest unit. 
Further discussion of these geodynamic questions will be detailed 
in Chapter 5., after the presentation of the outcrop-scale observations. 
5. Excursion stops 
Stop 1. Tardos, Nyerges Hill 
47°41'26.35"N, 18°26'3.17"E 
This outcrop exposes the classical Hierlatz localities of the Gerecse 
Hills. This syn-tectonic sediment is bounded by Jurassic syn-sedimen-
tary faults, which were only partially reactivated during the post-
Jurassic (mainly Cenozoic) deformation). 
Stratigraphy: Norian Dachstein Limestone, Sinemurian brachio-
pod-crinodal limestone (Dulai 1993) 
Publications: Lantos (1997), Fodor and Lantos (1998), Horányi et 
al. (2010). 
This stop is found 3km north from Tardos village, on the eastern 
end of the Nyerges Hill (Fig. 7a). Most of the hill consists of thick-
bedded Upper Triassic Dachstein limestone which represent thick por-
tion of the passive margin platform carbonate of the Neotethys. It is 
bounded on the east by a fault which separates the Sinemurian bio-
clastic limestone on the easternmost tip of the Hill (Fig. 7a, 7b, 7d). 
This particular rock type is limestone with crinoids, brachipods, and 
small (but not dwarf) Ammonites (Fig. 7c), and may contain blocks 
from the nearby Triassic limestone. The matrix is red, yellow micritic 
limestone but the clast- and matrix-supported patches does not show 
clear organisation. This rock is considered as having been formed at 
the slope of syn-sedimentary fault or within neptunian dykes (Vörös, 
1991). This fault-related rock is called Hierlatz Limestone in the 
Alpine literature. This rock frequently occurs only in fault-bounded 
fissure fillings and no stratiform counterparts occur. If it does, it is a 
bioclastic layer with sign of gravity flow transport (Lantos, 1997). 
Sedimentary dykes in similar strike are well-known from the sur-
rounding hills. One dyke is located at the top of the hill, with 20-30cm 
width (Fig. 7a). In fact, all these structures occur in a narrow zone of 
N-S strike from Tardos up to 5km length (Vigh, 1961). Lantos inter-
preted this zone as the sign of a tectonically active Jurassic fault zone. 
The contact is locally associated with calcite veins of 1 -15cm thick-
ness (Fig. 7d) but in other cases the Triassic and Jurassic limestones 
are cemented: the faults have been healed. The fault now vertical, but 
if one apply backtilting, the fault becomes steeply east-dipping (Fig. 
7e). 
The Jurassic limestone is bounded on the north and east by faults 
which separate it from Triassic limestone. In this way, the peculiar, 
fault-related sediment body has a triangular shape and bounded by all 
sides by faults (Fig. 7a). Because of the fault-related nature of the Hi-
erlatz Limestone, and the locally healed contact with the Dachstein 
Limestone (Upper Triassic), we interpret all faults as Jurassic. Post-
sedimentary reactivation is not excluded, but could be limited. 
Similar, fault-bounded Hierlatz limestone occurs ca. 500m, south-
ward, in the Gyökér Valley (Lantos, 1997; Fodor and Lantos, 1998; 
Horányi et al., 2010). Here the Early Jurassic syn-sedimentary fault 
is now dipping gently to the west. Backtilting to its original position 
brings the fault to its Jurassic steeply west-dipping position. In this 
location, the fault plane is covered by Early Jurassic limestone, ce-
mented to the Dachstein Limestone (Upper Triassic) across the fault 
(Horányi et al., 2010). This proves that the original Jurassic contact 
